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i s  
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©  Injection  moulding  method  and  apparatus. 
An  apparatus  (10)  for  assisting  in  the  removal  of  an 

injection-moulded  article  (24)  from  the  core  (22)  of  a  mould  is 
disclosed  in  combination  with  a  moulding  machine  in  which 
the  mould  core  (22)  is  fixed  to  a  moving  platen  (18)  and  an 
ejector  mechanism  (28)  is  supplied  which  mechanically 
removes  the  article  (24)  from  the  core  (22).  The  assisting 
apparatus  includes  a  conduit  (32)  leading  to  a  surface  (34)  of 
the  mould  core  which  defines  the  bottom  (26)  of  the  article 
formed.  A  piston  (40)  and  cylinder  (36)  is  connected  to  the 
conduit  (32),  the  interior  of  the  cylinder  (36)  being  dimen- 
sioned  to  be  approximately  equal  to  the  interior  volume  of 
the  article  (24)  formed. 

The  cylinder  (36)  is  fixed  with  respect  to  the  platen  (18) 
while  the  piston  (40)  is  fixed  with  respect  to  the  ejector 
apparatus  (28).  As  the  ejector  (28)  moves  with  respect  to  the 
mould  core  (22)  so  as  mechanically  to  strip  the  moulded 
article  (24)  from  the  core  (22),  the  piston  (40)  moves  within 
the  cylinder  (36)  which  is  filled  with  air  at  approximately  1 
atmosphere,  thereby  causing  the  air  within  the  cylinder  (36) 
to  be  introduced  into  the  conduit  (32)  and  thus  into  the  void 
developing  between  the  bottom  (26)  of  the  formed  article 
(24)  and  the  mould  core  (22),  thereby  preventing  deforma- 
tion  of  the  formed  article  (24). 





The  p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   g e n e r a l l y  

to  m o u l d i n g   m a c h i n e s   and  p r o c e s s e s   of   m o u l d i n g  

t h e r m o p l a s t i c s .   The  i n v e n t i o n   i s   d i r e c t e d  

p a r t i c u l a r l y   to  a  m e t h o d   and  a p p a r a t u s   f o r   a s s i s t i n g  

in  t he   p r o c e s s   of   r e m o v i n g   m o u l d e d   a r t i c l e s   f rom  a  

mould   so  as  to  r e t a i n   f e a t u r e s   c r e a t e d   in   t h e  

m o u l d i n g   o p e r a t i o n .  

The  i n j e c t i o n   m o u l d i n g   of   t h e r m o p l a s t i c s  

i s   a  w e l l - k n o w n   p r o c e s s   by  w h i c h   p l a s t i c s   g e n e r a l l y  

in  g r a n u l a r ,   p e l l e t ,   or  p o w d e r e d   fo rm  a r e   f i r s t  

h e a t e d   to  a  v i s c o u s   m e l t e d   s t a t e   and  t h e n   i n j e c t e d  

u n d e r   h i g h   p r e s s u r e   i n t o   a  mould   w h e r e   t he   p l a s t i c  

c o o l s   to  a  s o l i d   s h a p e   c o n f o r m i n g   to  t h e   con tours   o f  

t h e   mou ld   w a l l s .   The  r e s u l t i n g   a r t i c l e s   a r e   u s u a l l y  

f i n i s h e d   p r o d u c t s   r e q u i r i n g   no  f u r t h e r   work  p r i o r   t o  

a s s e m b l y   i n t o   or  use   as  f i n i s h e d   p r o d u c t s .  

In  g e n e r a l ,   a  mould   c o m p r i s e s   a  m o u l d  



c a v i t y   and  a  m o u l d   c o r e ,   t he   m o u l d e d   a r t i c l e   b e i n g  

f o r m e d   b e t w e e n   t h e   o p p o s e d   c o r e   and  c a v i t y   w h e n  

t h e   v i s c o u s   m e l t e d   t h e r m o p l a s t i c   i s   i n j e c t e d   i n t o  

t h e   s p a c e   b e t w e e n   t h e   c o r e   and  c a v i t y .   When  t h e  

a r t i c l e   i s   s u f f i c i e n t l y   c o o l   so  as  to  r e t a i n   i t s  

s h a p e ,   t h e   c o r e   and  c a v i t y   s e p a r a t e   one  f rom  t h e  

o t h e r   and   t h e   a r t i c l e   i s   t h e n   r e m o v e d ,   u s u a l l y   w i t h  

t h e   a i d   of   an  e j e c t o r   m e a n s ,   f rom  t he   s p a c e   b e t w e e n  

t he   core  and  c a v i t y .   The  e j e c t o r   means   may  t a k e  

v a r i o u s   f o r m s .  

An  e j e c t o r   means   can   c o m p r i s e   an  e j e c t o r  

p l a t e   w h i c h   i s   m o v a b l e   w i t h   r e s p e c t   to  t h e   m o v i n g  

p l a t e n   of   t h e   m o u l d i n g   m a c h i n e   to  w h i c h   i s  

m o u n t e d   t h e   m o u l d   c o r e .   A  s e r i e s   of   e j e c t o r   p i n s  

a r e   p o s i t i o n e d   on  t h e   e j e c t o r   p l a t e   and  h e l d   i n  

p l a c e   by  an  e j e c t o r   r e t a i n e r   p l a t e .   As  t h e   e j e c t o r  

s y s t e m   moves   f o r w a r d   w i t h   r e s p e c t   to   t he   m o v i n g  

p l a t e n ,   t h e   p i n s   c o n t a c t   t h e   p r e v i o u s l y   m o u l d e d  

a r t i c l e s   a d h e r i n g   to  t h e   m o u l d   c o r e   a t   d e s i g n a t e d  

p o i n t s ,   k n o c k i n g   them  f r e e   to   d rop   down  o u t   o f   t h e  

s p a c e   b e t w e e n   t he   m o u l d   c o r e   and  c a v i t y .  

In  o t h e r   s i t u a t i o n s ,   t h e   e j e c t o r   m e a n s  

e m p l o y e d   c an   c o m p r i s e   a  c o r e   p i n   w h i c h   i s   u s u a l l y  

c e n t r e d   on  t h e   a r t i c l e   f o r m e d   in  t he   m o u l d   a n d  

s u r r o u n d e d   by  an  e j e c t o r   s l e e v e .  



When  e j e c t i n g   a  n a r r o w   r i b   or  p a r t   e d g e ,  

i t   i s   a l s o   p o s s i b l e   to  use   a  t h i n   e j e c t o r   b l a d e .  

A n o t h e r   common  m e t h o d   of  e j e c t i o n   i s   to  h a v e   a n  

e n t i r e   p l a t e   move  f o r w a r d   o v e r   t h e   s t a t i o n a r y   c o r e  

to  m e c h a n i c a l l y   r e m o v e   the   p a r t s .   The  p l a t e   i s  

u s u a l l y   c a l l e d   a  s t r i p p e r   p l a t e ,   and  t he   m o u l d s   w i t h  

w h i c h   t h e y   a r e   u s e d   a r e   o f t e n   r e f e r r e d   to  a s  

s t r i p p e r   p l a t e   m o u l d s .  

The  p r e s e n t   i n v e n t i o n   i s   i n t e n d e d   to   b e  

e m p l o y e d   w i t h   any  e j e c t o r   means   of   w h i c h   t h o s e  

p r e v i o u s l y   d i s c u s s e d   a r e   m e r e l y   i l l u s t r a t i v e .  

The  c o o l i n g   of   t he   m o u l d ,   and  h e n c e   t h e  

a r t i c l e   in  t h e   m o u l d ,   so  as  to  r e t a i n   i t s   s h a p e  

i s   e a s i l y   a c h i e v e d   by  h a v i n g   c h i l l e d   w a t e r  

c i r c u l a t e   t h r o u g h   i n t e r c o n n e c t i n g   d r i l l e d   h o l e s  

in  t he   i n d i v i d u a l   m o u l d . p l a t e s ,   and  p a r t i c u l a r l y  

n e a r   t he   c o r e ,   t h e   w a t e r   c a r r y i n g   away  t h e  

u n w a n t e d   h e a t .   The  c o o l i n g   p o r t i o n   of   t h e  

c o m p l e t e   i n j e c t i o n   c y c l e  t y p i c a l l y   r e p r e s e n t s   t h e  

m a j o r   a m o u n t   of   t i m e   e m p l o y e d   in  t h e   m o u l d i n g  

s e q u e n c e .   S i n c e   a  s h o r t e r   m o u l d i n g   c y c l e  

w i l l   r e s u l t   in  t h e   c r e a t i o n   of  more  m o u l d e d  

a r t i c l e s   p e r   u n i t   t ime   p e r   m a c h i n e , i t   i s   g e n e r a l l y  

d e s i r a b l e  t o   c o o l   no  more  t h a n   i s   n e c e s s a r y   t o  

h a v e   the   a r t i c l e   r e t a i n   i t s   s h a p e .  



W i t h   some  a r t i c l e s ,   p a r t i c u l a r l y   w i t h  

s t r a i g h t   w a l l   or   r e v e r s e   d r a f t   w a l l   c o n t a i n e r s ,   t h e  

c o o l i n g   c y c l e   m u s t   be  p a r t i c u l a r l y   l o n g   i n  o r d e r  

to  p e r m i t   t h e   f o r m e d   a r t i c l e   to  be  r e m o v e d   f r o m  

t h e   c o r e .   The  w a l l s   of   t h e   c o n t a i n e r   s u r r o u n d  

t h e   c o r e   in   s u c h   a  f a s h i o n   as  to  make  t h e   r e m o v a l  

of   t h e   a r t i c l e   f rom  t he   c o r e   m e c h a n i c a l l y   d i f f i c u l t .  

In  a  s t r a i g h t   w a l l   c o n t a i n e r ,   t he   s t r i p p i n g   of   t h e  

c o n t a i n e r   f rom  t h e   c o r e   t e n d s   to  c r e a t e   a  v a c u u m  

i n s i d e   t h e   c o n t a i n e r   s i n c e   t h e   c o r e   i s   r e t r e a t i n g  

in   p i s t o n - l i k e   f a s h i o n   down  a  c y l i n d e r   d e f i n e d  

by  t h e   c o n t a i n e r   whose   end  w a l l   i s   c l o s e d   by  t h e  

b o t t o m   of   t h e   c o n t a i n e r .   The  v a c u u m   t h u s   c r e a t e d  

b e t w e e n   t h e   c o r e   and  t h e   b o t t o m   of   t h e   c o n t a i n e r  

c a u s e s   t h e   b o t t o m   of   t he   c o n t a i n e r   to   d e f l e c t   i n w a r d l y  

a n d ,   upon   o c c a s i o n ,   r u p t u r e .   W h i l e   a  l o n g e r   c o o l i n g  

c y c l e   t e n d s   to   s t r e n g t h e n   t he   b o t t o m   of   t h e   c o n t a i n e r ,  

t h e   m o u l d i n g   c y c l e   i s   u s u a l l y   so  s l o w   as  to   r e n d e r  

t h e   m a n u f a c t u r e   of   s u c h   i t e m s   u n e c o n o m i c a l .  

l t   h a s   b e e n   s u g g e s t e d   and  a t t e m p t e d   t o  

i n t r o d u c e   p r e s s u r i z e d   a i r   i n t o   t he   s p a c e   b e t w e e n   t h e  

c o r e   f a c e   w h i c h   d e f i n e s   t h e   b o t t o m   of   t h e   c o n t a i n e r  

and  t h e   b o t t o m   of   t he   c o n t a i n e r ,   b u t   t h i s   i n t r o d u c t i o n  

of   p r e s s u r i z e d   a i r   has   c a u s e d   i t s   own  p r o b l e m s .  

)  N a m e l y ,   t h e   p r e s s u r e   h a s   c a u s e d   t he   b o t t o m   of   t h e  



c o n t a i n e r   to   bow  o u t w a r d l y   and ,   upon  o c c a s i o n ,  

d e s t r u c t .  

I t   i s   t h e r e f o r e   an  o b j e c t   of  the   p r e s e n t  

i n v e n t i o n   to  p r o v i d e   a  m e a n s   f o r   a s s i s t i n g   in   t h e  

r e m o v a l   of   a  m o u l d e d   a r t i c l e   f rom  a  mould   in  s u c h  

a  m a n n e r   as  to   r e t a i n   t he   f e a t u r e s   of  t h e  

a r t i c l e   c r e a t e d   in  the   m o u l d i n g   o p e r a t i o n .   I t   i s  

a  f u r t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

an  a p p a r a t u s   f o r   a s s i s t i n g   in   t h e   r e m o v a l   o f  

s t r a i g h t   w a l l   c o n t a i n e r s   f r o m   t h e   c o r e   such   t h a t  

the   b o t t o m   of   t h e   c o n t a i n e r   i s   u n a f f e c t e d   by  t h e  

r e m o v a l   of   t h e   c o n t a i n e r   f rom  t h e   c o r e .  

The  i n v e n t i o n   p r o v i d e s   in   a p p a r a t u s   f o r  

a s s i s t i n g   in   t h e   r e m o v a l   of   an  i n j e c t i o n - m o u l d e d  

a r t i c l e   (24 )   f rom  the   c o r e   (22 )   of   t he   mou ld   i n  

w h i c h   t h e   a r t i c l e   was  f o r m e d ,   t h e   mou ld   c o r e   b e i n g  

m o v a b l e   w i t h   r e s p e c t   to  an  e j e c t o r   means   ( 2 8 )  

f o r   m e c h a n i c a l l y   r e m o v i n g   t h e   m o u l d e d   a r t i c l e   f r o m  

the   c o r e ,   t he   a p p a r a t u s   c o m p r i s i n g  

a  c o n d u i t   (32)   l e a d i n g   to  a  s u r f a c e   ( 3 4 )  

of  t he   m o u l d   c o r e   a g a i n s t   w h i c h   the   m o u l d e d   a r t i c l e  

i s   f o r m e d ,   a n d  

Means   ( 3 6 , 4 0 )   f o r   i n t r o d u c i n g   i n t o   t h e  

c o n d u i t   a  m e a s u r e d   v o l u m e   of   f l u i d   a t   a  r a t e  

c o n t r o l l e d   by  t he   r a t e   o f  r e l a t i v e   movemen t   b e t w e e n  



t he   c o r e   and  t h e   e j e c t o r   m e a n s .   Where   t h e  

a r t i c l e   b e i n g   m o u l d e d   i s   a  s t r a i g h t   w a l l   c o n t a i n e r ,  

t he   c o n d u i t   a d v a n t a g e o u s l y   l e a d s   to  t h e   s u r f a c e  

of   t h e   c o r e   w h i c h   d e f i n e s   t he   b o t t o m   of   t h e   c o n t a i n e r .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   t h e   means   f o r  

i n t r o d u c i n g   f l u i d   i n t o   t h e   c o n d u i t   t a k e s   t h e   f o r m  

of  a  p i s t o n   in   a  c y l i n d e r ,   t he   i n t e r i o r   of   t h e  

c y l i n d e r   b e i n g   c o n n e c t e d   to  t h e   c o n d u i t .   The  p i s t o n  

i s   c o n n e c t e d   to  e i t h e r   of   t h e   c o r e   and  e j e c t o r  

m e a n s ,   w i t h   t h e   c y l i n d e r   b e i n g   c o n n e c t e d   to   t h e  

o t h e r   of   t h o s e   two  e l e m e n t s .   As  t h e   p l a t e n   t o  

w h i c h   t h e   mou ld   c o r e   i s   m o u n t e d   and  t h e   e j e c t o r  

means   move  w i t h   r e s p e c t   to   e a c h   o t h e r ,   t h e   p i s t o n  

i s   d i s p l a c e d   w i t h i n   t h e   c y l i n d e r ,   c a u s i n g   t h e   f l u i d  

to  be  t r a n s m i t t e d   t h r o u g h   t h e   c o n d u i t .   Where   t h e  

v o l u m e   o f   t h e   c y l i n d e r   i n c l u d e d   by  t h e   p i s t o n  

i s   a p p r o x i m a t e l y   e q u a l   t o  t h e   v o l u m e   of   t h e   c o n t a i n e r  

b e i n g   m o u l d e d ,   t h e   a m o u n t   of   f l u i d   i n t r o d u c e d  

b e t w e e n   t h e   end   o f   t h e   c o r e   and  t h e   b o t t o m   of   t h e  

c o n t a i n e r   i s   s u c h   as  w i l l   m a i n t a i n   t h a t   s p a c e   a t  

a  c o n s t a n t   p r e s s u r e ,   p r e f e r a b l y   a p p r o x i m a t e l y  

1  a t m o s p h e r e ,   t h e r e b y   p r e v e n t i n g   t he   b o t t o m   of   t h e  

c o n t a i n e r   f rom  b e i n g   d i s t o r t e d .  

The  f l u i d   i s   p r e f e r a b l y   a i r ,   i n t r o d u c e d   a t   a  

p r e s s u r e   of   a b o u t   1  a t m o s p h e r e ,   a l t h o u g h   t h e   p r e s s u r e  



can  e x c e e d   t h a t   to  p e r h a p s   as  h i g h   as  1 . 4  

a t m o s p h e r e s .   Where  an  e l e v a t e d   p r e s s u r e  

i s   e m p l o y e d ,   a  c h a m b e r   of   v a r i a b l e   v o l u m e  

s u c h   as  t h e   p i s t o n   and  c y l i n d e r   a r r a n g e m e n t  

p r e v i o u s l y   d e s c r i b e d   i s   c o n n e c t e d   to  a  m e a n s  

f o r   s u p p l y i n g   a i r   at   t he   s u p e r a t m o s p h e r i c   p r e s s u r e  

to  t h e   c o n d u i t   a t   a  p o i n t   in   t he   m o u l d i n g   c y c l e  

o t h e r   t h a n   d u r i n g   p a r t   e j e c t i o n .  

DRAWINGS 

The  d r a w i n g   i s   a  s c h e m a t i c   d i a g r a m ,   p a r t i a l l y   i n  

s e c t i o n ,   of   a  m o u l d i n g   a p p a r a t u s   c o n s t r u c t e d   i n  

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .  

The  d r a w i n g   shows  an  e j e c t i o n - m o u l d i n g   m a c h i n e  

10  c o m p r i s i n g   a  s t a t i o n a r y   p l a t e n   12  to  w h i c h   i s  

f i x e d   t h e   mould   c a v i t y   14  and  the   n o z z l e   16  of   t h e  

i n j e c t i o n   u n i t   w h i c h   s u p p l i e s   t h e  m o u l d   w i t h   t h e  

v i s c o u s   m e l t e d   p l a s t i c s   a t   t h e   d e s i r e d   t i m e .  

A  m o v i n g   p l a t e n   18  moves   w i t h   r e s p e c t   to  t h e   f i x e d  

p l a t e n   12  on  t i e   r o d s   20  by  m e a n s  o f   a  c l a m p   u n i t  

( n o t   s h o w n ) .   Any  of   v a r i o u s   d e s i g n s   of  c l a m p  

u n i t s   may  be  e m p l o y e d   of   m e c h a n i c a l ,   h y d r a u l i c   o r  

h y d r o m e c h a n i c a l   d e s i g n .   The  c o r e   of  t he   m o u l d  

22  i s   f i x e d   to  t he   m o v i n g   p l a t e n   18  and  r e c i p r o c a t e s  

w i t h   r e s p e c t   to  t he   mou ld   c a v i t y   14.  When  t h e   m o u l d  

c a v i t y   14  and  c o r e   22  a b u t ,   t h e r e   i s   d e f i n e d  



t h e r e b e t w e e n   a  s p a c e   i n t o   w h i c h   t h e   v i s c o u s  

t h e r m o p l a s t i c   i s   i n j e c t e d ,   f o r m i n g   a  m o u l d e d   a r t i c l e  
J  

shown  in   F i g u r e   1  as  a  s t r a i g h t   w a l l   c y l i n d r i c a l  

c o n t a i n e r   24  h a v i n g   a  c o n t a i n e r   b o t t o m   26.   When 

t h e   a r t i c l e   24  i s   f o r m e d ,   and  s u f f i c i e n t l y   c o o l e d ,  

t h e   c o r e   22  and  c a v i t y   14  s e p a r a t e   to   t h e   p o s i t i o n  

i l l u s t r a t e d   and  an  e j e c t o r   m e a n s   28  moves   t o w a r d   t h e  

m o v i n g   p l a t e n   18,  t h e r e b y   m e c h a n i c a l l y   r e m o v i n g   t h e  

m o u l d e d   a r t i c l e   24  f rom  t h e   c o r e   22  by  means   o f  

e l e m e n t s   30  shown  in  t h e   d r a w i n g   as   a  s t r i p p e r   r i n g .  

In  t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   a  

c o n d u i t   32  l e a d i n g   to   s u r f a c e   34  o f   t h e   mou ld   c o r e  

22  a g a i n s t   w h i c h   the   m o u l d e d   a r t i c l e   24  i s   f o r m e d .  

As  shown  t h e   s u r f a c e   34  d e f i n e s   t h e   b o t t o m   26  of   t h e  

c o n t a i n e r .   The  c o n d u i t   32  i s   in   t u r n   c o n n e c t e d   to  a  

c y l i n d e r   36  w h i c h   i s   f i x e d   to  t h e   m o v i n g   p l a t e n   1 8  

by  an  a p p r o p r i a t e   m o u n t i n g   means   38.   A  p i s t o n   4 0  

i s   p r o v i d e d   w i t h i n   c y l i n d e r   36,  t h e   p i s t o n   b e i n g  

m e c h a n i c a l l y   c o n n e c t e d   to   t he   e j e c t o r   means   28  by  a n  

a p p r o p r i a t e   l i n k a g e   42.   As  t h e   e j e c t o r   means   28  

moves   t o w a r d   t h e   m o v a b l e   p l a t e n   18,  t h e   p i s t o n   4 0  

moves   w i t h i n   c y l i n d e r   36,   t h e r e b y   c a u s i n g   any  f l u i d  

w i t h i n   t he   c y l i n d e r   36  to   be  d i s p l a c e d   f rom  t h e  

c y l i n d e r   i n t o   c o n d u i t   32  l e a d i n g   to  t h e   i n t e r f a c e  

b e t w e e n   t h e   s u r f a c e   34  of   t h e   m o u l d   c o r e   22  a n d  



t he   b o t t o m   26  of   t he   m o u l d e d   a r t i c l e   2 4 .  

In  a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n ,   i t  

i s   i n t e n d e d   t h a t   the   c y l i n d e r   36  w o u l d   c o n t a i n   a  f l u i d  

s u c h   as  a i r   a t   a p p r o x i m a t e l y   a t m o s p h e r i c   p r e s s u r e .  

I t   i s   f u r t h e r   i n t e n d e d   t h a t   the   d i m e n s i o n s   of  t h e  

c y l i n d e r   36  w o u l d   be  s e l e c t e d   such   t h a t   the   v o l u m e  

s w e p t   ou t   by  t h e   p i s t o n   40  m o v i n g   t h r o u g h   c y l i n d e r  

36  w o u l d   a p p r o x i m a t e l y   e q u a l   the   v o l u m e   d e v e l o p i n g  

b e t w e e n   s u r f a c e   34  of  mould   22  and  t he   b o t t o m   of   t h e  

c o n t a i n e r   26,  in   t h i s   way  m a i n t a i n i n g   t he   b o t t o m   o f  

c o n t a i n e r   26  u n d i s t o r t e d .  

I t   may  be  d e s i r a b l e   t h a t   t he   a i r   in  c o n t a i n e r  

36  be  s l i g h t l y   a b o v e   a t m o s p h e r i c   p r e s s u r e ,   in   w h i c h  

c a s e   an  a p p r o p r i a t e   means   44  s u c h   as  a  c o m p r e s s o r  

may  be  e m p l o y e d   to  s u p p l y   a i r   a t   an  e l e v a t e d   p r e s s u r e  

to  c y l i n d e r   36,  t he   a i r   b e i n g   i n t r o d u c e d   i n t o   t h e  

c y l i n d e r   36  a t   a  p o i n t   in  the   i n j e c t i o n   c y c l e   o t h e r  

t h a n   d u r i n g   t h e   a r t i c l e   e j e c t i o n   f rom  the   m o u l d  

c o r e .   A p p r o p r i a t e  v a l v e s   46  and  p r e s s u r e   s e n s o r s   4 8  

can  be  e m p l o y e d   to  c a r r y   ou t   the   i n t e n t   of  t h e  

p r e s e n t   i n v e n t i o n .  

I t   i s   i m p o r t a n t   to  u n d e r s t a n d   t h a t   t he   f l u i d  

b e i n g   i n t r o d u c e d   b e t w e e n   s u r f a c e   34  of   mould   22  and  t h e  

b o t t o m   26  of  c o n t a i n e r   24  does   no t   a c t   to  h y d r a u l i c a l l y  

remove   the   c o n t a i n e r   24  f rom  the   mould   c o r e   22.  T h e  



a r t i c l e   22  i s   m e c h a n i c a l l y   e j e c t e d   f r o m  

t h e   c o r e   by  t h e   e j e c t o r   means   29  and  t h e  

i n t r o d u c t i o n   of   f l u i d   i s   m e r e l y   to  e n s u r e  

t h a t   t h e   b o t t o m   26  r e m a i n s   s u b s t a n t i a l l y  

u n d i s t o r t e d   d u r i n g   t h e   a r t i c l e   e j e c t i o n .  



1.  An  a p p a r a t u s   f o r   a s s i s t i n g   in  t h e   r e m o v a l   o f  

an  i n j e c t i o n - m o u l d e d   a r t i c l e   (24)   f rom  t h e   c o r e   ( 2 2 )  

of   t h e   m o u l d   in  w h i c h   t he   a r t i c l e   was  f o r m e d ,   t h e  

m o u l d   c o r e   b e i n g   m o v a b l e   w i t h   r e s p e c t   to  a n  

e j e c t o r   means   ( 2 8 )  f o r   m e c h a n i c a l l y   r e m o v i n g   t h e  

m o u l d e d   a r t i c l e   f rom  t he   c o r e ,   t h e   a p p a r a t u s  

c o m p r i s i n g  

a  c o n d u i t   (32)   l e a d i n g   to  a  s u r f a c e   ( 3 4 )  

of   t h e   m o u l d   c o r e   a g a i n s t   w h i c h   t he   m o u l d e d  

a r t i c l e   i s   f o r m e d ,   a n d  

means   ( 3 6 , 4 0 )   f o r   i n t r o d u c i n g   i n t o   t h e   c o n d u i t  

a  m e a s u r e d   v o l u m e   of  f l u i d   a t   a  r a t e   c o n t r o l l e d   by  t h e  

r a t e   of   r e l a t i v e   m o v e m e n t   b e t w e e n   t h e   c o r e   a n d  

the   e j e c t o r   m e a n s .  

2.  The  a p p a r a t u s   of  c l a i m   1  w h e r e i n   t he   a r t i c l e  

b e i n g   m o u l d e d   i s   a  s t r a i g h t   w a l l   c o n t a i n e r ,   and  s a i d  

c o n d u i t   l e a d s   to  a  s u r f a c e   of   t he   c o r e   d e f i n i n g   t h e  

b o t t o m   (26 )   of   t he   c o n t a i n e r .  

3.  The  a p p a r a t u s   of  c l a i m   2  w h e r e i n   t h e   means   f o r  

i n t r o d u c i n g   f l u i d   i n t o   t he   c o n d u i t   c o m p r i s e s   a  p i s t o n  

(40)   in  a  c y l i n d e r   ( 3 6 ) ,   t h e   i n t e r i o r   of  t h e  

c y l i n d e r   b e i n g   c o n n e c t e d   to  t he   c o n d u i t .  

4.  The  a p p a r a t u s   of  c l a i m   3  w h e r e i n   t h e   p i s t o n   i s  

c o n n e c t e d   to  one  of  the   c o r e   and  e j e c t o r   m e a n s ,  



and  t h e   c y l i n d e r   i s   c o n n e c t e d   to  t h e   o t h e r   of   t h e  

c o r e   and   e j e c t o r   m e a n s .  

5.  The  a p p a r a t u s   of   c l a i m   3  or   4  w h e r e i n   t h e   v o l u m e  

of   t h e   c y l i n d e r   i s   a p p r o x i m a t e l y   e q u a l   to  t h e   v o l u m e  

of   t h e   c o n t a i n e r   b e i n g   m o u l d e d .  

6.  The  a p p a r a t u s   of   any  p r e c e d i n g   c l a i m   w h e r e i n   t h e  

f l u i d   i s   a i r   a t   a  p r e s s u r e   of   f rom  1  to  1 . 4   a t m o s p h e r e s .  

7.  The  a p p a r a t u s   of   c l a i m   6  w h e r e i n   t h e   f l u i d   i s   a i r  

a t   s u p e r a t m o s p h e r i c   p r e s s u r e   and   t h e   means   f o r  

i n t r o d u c i n g   t h e   f l u i d   i n t o   t h e   c o n d u i t   f u r t h e r  

c o m p r i s e s   m e a n s   ( 4 4 , 4 6 )   f o r   i n t r o d u c i n g   a i r   a t   t h e  

s u p e r a t m o s p h e r i c   p r e s s u r e   to   t h e   c o n d u i t   a t   a  p o i n t  

in   t h e   m o u l d i n g   c y c l e   o t h e r   t h a n   d u r i n g   p a r t  

e j e c t i o n .  

8.  An  i n j e c t i o n - m o u l d i n g   m a c h i n e   h a v i n g   a  m o v i n g   p l a t e n  

( 1 8 ) ,   a  m o u l d   c o r e   (22)   m o u n t e d   on  t h e   m o v i n g   p l a t e n  

d e f i n i n g   in   p a r t   t h e   s p a c e   in   w h i c h   an  a r t i c l e   ( 2 4 )  

i s   m o u l d e d ,   and  an  e j e c t o r   m e a n s   (28)   m o v a b l e   w i t h  

r e s p e c t   to   t h e   m o v i n g   p l a t e n   f o r   m e c h a n i c a l l y  

r e m o v i n g   a  m o u l d e d   a r t i c l e   f r o m   t h e   m o u l d   c o r e ,  

c h a r a c t e r i z e d   in   t h a t   t h e   m a c h i n e   c o m p r i s e s  

a  s o u r c e   (36)   of   f l u i d   a t   a b o u t   a t m o s p h e r i c  

p r e s s u r e ,  

a  c o n d u i t   (32)   l e a d i n g   f rom  a  m o u l d i n g  

s p a c e - d e f i n i n g   s u r f a c e   (34 )   o f   t h e   m o u l d   c o r e   to  t h e  



s o u r c e   of  f l u i d ,   a n d  

means   (40)   a s s o c i a t e d   w i t h   s a i d   c o n d u i t   f o r  

i n t r o d u c i n g   a  m e a s u r e d   v o l u m e   of   s a i d   f l u i d   to  t h e  

m o u l d i n g   s p a c e - d e f i n i n g   s u r f a c e   a t   a  r a t e   c o n t r o l l e d  

by  t h e   r e l a t i v e   m o t i o n   b e t w e e n   t he   m o v i n g   p l a t e n  

and  t he   e j e c t o r   m e a n s .  

9.  An  a p p a r a t u s   f o r   a s s i s t i n g   in  t he   r e m o v a l   of  a n  

i n j e c t i o n - m o u l d e d   s t r a i g h t   w a l l   c o n t a i n e r   (24)   f rom  t h e  

c o r e   (22)   o f  t h e   m o u l d   in   w h i c h   t h e   c o n t a i n e r   w a s  

f o r m e d ,   the   m o u l d   c o r e   b e i n g   f i x e d   to  a  m o v i n g   p l a t e n  

(18)   and  h a v i n g   a  s t r i p p e r   r i n g   (30 )   s u r r o u n d i n g   t h e  

c o r e   f o r   m e c h a n i c a l l y   r e m o v i n g   t h e   c o n t a i n e r   f rom  t h e  

c o r e ,   t he   a p p a r a t u s   c o m p r i s i n g  

a  c o n d u i t   (32)   l e a d i n g   to   a  s u r f a c e   (34)   of  t h e  

mou ld   c o r e   d e f i n i n g   t h e   b o t t o m   (26 )   of  t h e  

c o n t a i n e r ,   and  a  p i s t o n   (40 )   in  a  c y l i n d e r   ( 3 6 ) ,   t h e  

i n t e r i o r   of  t he   c y l i n d e r   b e i n g   c o n n e c t e d  t o   t h e  

c o n d u i t ,   t he   c y l i n d e r   b e i n g   f i x e d   to   s a i d   p l a t e n ,  

and  t he   p i s t o n   b e i n g   f i x e d   to   s a i d   s t r i p p e r   r i n g ,  

the   v o l u m e   of  t he   c y l i n d e r   i n c l u d e d   by  the   p i s t o n  

b e i n g   a p p r o x i m a t e l y   e q u a l   to  t he   c o n t a i n e r ,   t h e  

c y l i n d e r   b e i n g   f i l l e d   w i t h   a i r   a t   a  p r e s s u r e   o f  

a p p r o x i m a t e l y   1  a t m o s p h e r e ,   t h e   r e l a t i v e   m o v e m e n t  

b e t w e e n   the   mou ld   c o r e   and  t he   s t r i p p e r   r i n g   c a u s i n g  

t he   a i r   w i t h i n   t he   c y l i n d e r   to  be  i n t r o d u c e d   i n t o   t h e  



c o n d u i t   a t   a  r a t e   s u b s t a n t i a l l y   e q u a l   to  t he   r a t e  

a t   w h i c h   a  v o i d   d e v e l o p s   b e t w e e n   t h e   b o t t o m   of   t h e  

c o n t a i n e r   and  t h e   m o u l d   c o r e   as  t h e   c o n t a i n e r   i s  

s t r i p p e d   f rom  t h e   m o u l d   c o r e .  

10.  A  m e t h o d   o f   a s s i s t i n g   in   t h e   r e m o v a l   of   a n  

i n j e c t i o n - m o u l d e d   a r t i c l e   (24)   f rom  t he   c o r e   ( 2 2 )  

of   t he   m o u l d   in   w h i c h   t h e   a r t i c l e   was  f o r m e d ,   t h e  

mou ld   c o r e   b e i n g   a t t a c h e d   to  a  p l a t e n   ( 1 8 )  

and  h a v i n g   an  e j e c t o r   means   (28 )   m o v a b l e   w i t h   r e s p e c t  

to  t he   p l a t e n   f o r   m e c h a n i c a l l y   r e m o v i n g   t he   m o u l d e d  

a r t i c l e   f rom  t h e   c o r e ,   t h e   m e t h o d   c o m p r i s i n g   t h e  

s t e p s   o f  

p r o v i d i n g   a  c o n d u i t   (32)   l e a d i n g   to  a  s u r f a c e  

(34)   of  t h e   m o u l d   c o r e   a g a i n s t   w h i c h   t h e   m o u l d e d  

a r t i c l e   i s   f o r m e d ,   a n d  

i n t r o d u c i n g   i n t o   t he   c o n d u i t   a  m e a s u r e d   v o l u m e  

of  f l u i d   a t   a b o u t   a t m o s p h e r i c   p r e s s u r e   a t   a  r a t e  

c o n t r o l l e d   by  t h e   r a t e   of   r e l a t i v e   m o t i o n   b e t w e e n   t h e  

p l a t e n   and  t h e   e j e c t o r   m e a n s .  
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